Crystal surfaces oriented at a small angle relative to a close packed atomic plane may exhibit a periodic array of atomic steps; such stepped surfaces can serve as a template for growing metal films with a corrugated structure at the nanoscale. The corrugation constrains the electron motion within the film and thus modifies the electronic properties of the system. This work is a study of corrugated films of Ag and Pb using angle-resolved photoemission. A central issue is the degree of electron coherence: are the electrons free to propagate across the steps, thus forming Bloch waves? Or, are the electrons confined by the steps to form localized states? How are the photoemission patterns affected by the corrugation? Figure 1 shows our experimental data for a 15 ML Ag film grown on a Si(557)-Au substrate. The observed QWS are centered at the SBZ boundaries of the substrate. Measurements on Pb films deposited on the same substrate yield similar results. Our results show that the electronic states in the corrugated Ag and Pb metal films are coherent and well described by quantum well states bounded by parallel gratings. Their modulated electronic structure could give rise to useful transport and transmission properties suitable for device architecture in the quantum regime.
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